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SLIDING CABLE SAFETY DEVICE FOR
CONDUITS OR SIMILAR EQUIPMENTS
SUBJECT TO PRESSURE AND
CORRESPONDING INSTALLATION
INCLUDING SUCH SAFETY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s the US national stage of Inter-
national Patent Application PCT/I'T2016/000254 filed on

Oct. 25, 2016 which, 1n turn, claims prionity to Italian
Application No. 10201500065572 filed on Oct. 27, 2015.

FIELD OF THE INVENTION

The present invention relates 1n general to the field of
safety devices whose purpose 1s to secure conduits, pipelines
and piping 1n pressure, or organs, systems, machinery and
similar equipments, such as compressors and hydraulic
motors, which are subject in their operating to a high
pressure due to the pressure of a fluid that circulates and
operates 1n these conduits, pipelines and similar equipments.

More particularly the invention relates to a new and
innovative satety device, of the sliding cable type, adapted
to make secure and protect from further damages conduits
and pipelines or systems and similar equipments subject to
pressure, 1n the areas in which these conduits, pipelines,
systems and equipments under pressure have connections,
between the respective parts, which could rupture or burst or
be subject 1n general to troubles because of the pressure and
the stresses acting on these connections.

The i1nvention also relates, 1n a broader sense, to an
installation comprising a safety device, with a sliding cable,
in order to put in safety a conduit and 1n general a piping
system and an equipment subject in the working to high
pressures, 1n an area where this conduit, piping system and
equipment has a connection, and therefore it 1s subject to the
risk of explosion, rupture and faults in such connection area.

Moreover, the invention also relates to a corresponding
method for securing conduits and 1n general piping systems
and equipments which are subject 1n their exercise to high
pressures, 1n the areas where these conduits, systems and
equipments under pressure have connections, between the
respective parts, that can break and burst due to the pressure
of a working fluid flowing 1n such conduits, systems and
equipments.

As 1t will appear clearly from the following description,
the new sliding cable satfety device 1s adapted to eflectively
remedy some limits and drawbacks of the safety devices and
systems, as currently adopted and in use for similar pur-
poses, namely to secure pipes, pipelines, systems, equip-
ments subject to an elevated pressure, 1n the areas where
they have connections.

It follows that the application of the new sliding cable
device oflers relevant advantages 1n a variety of circum-
stances and can be also proposed as a valid alternative to the
use of the existing safety systems and devices.

BACKGROUND OF THE INVENTION AND
STATE OF THE ART

As 1t 1s known, the actual safety regulations require to put
in security conduits, ducts, pipelines, systems, machines and
similar equipments which are subject in their operation to
high pressures and stresses, typically due to the high pres-
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sure of a tluid, such as air, o1l, water, steam, which 1s present
and circulates 1n these conduits, pipes, systems, machines
and equipments.

Among these regulations there are cited in particular the
EN ISO 4413, the BSI and Furopean standards, and the Atex
Directive.

In order to comply with these safety regulations, it 1s
known, 1n the actual techmque, to provide and 1nstall, 1n the
areas where these conduits, pipes, pipelines, systems, equip-
ments, subject to high pressures, have connections or joints
between the respective parts, special satety devices that have
the function, 1n case of breaking, burst, explosion or any
other trouble 1n these connection areas, to retain the parts
that constitute these connections.

Therefore, 1n this way 1t 1s prevented, 1n such event, that
the parts of these connections become detached from the
other parts and for 1mnstance are expelled violently, with the
risk of causing further and more severe damages than those
already caused by the rupture and the breakage of the
conduit, pipe and equipment subject to pressure.

One of these known safety devices, indicated with DS,
also often called in the field with the term “whip check”,
which has had a significant diffusion 1in the market and
which continues to be widely used, 1s shown by the photo-
graphs of FIGS. 6A and 6B.

In particular, with reference to FIG. 6A, this device DS,
known, includes a little flexible metal cable or rope, indi-
cated with COR, which form, at the two opposite ends of the
device DS, two respective eyelets, 1n turn indicated with O1
and O2, which are provided to be attached and tightened on
two parts, connected to each other, of the conduit, piping or
equipment under pressure to be secured by means of the
device DS.

A helical spring MOL 1s {itted externally on the flexible
metal cable COR to confer a certain elasticity to the safety
device DS and 1s adapted to cooperate with two guides G1
and G2, within which the cable COR can slide freely, to
tacilitate the closure and the tightening of the two eyelets O1
and O2 against the two parts of the connection present 1n the
conduit, piping or equipment, under pressure, to be secured
by means of the device DS.

Therefore, 1n the application and use of this known safety
device DS, when, due to the pressure of the circulating tluid,
a rupture or a burst or an explosion or any other trouble
occurs 1n the connection area between the two parts of the
conduit, pipeline and equipment under pressure, to which
the safety device DS was attached, these parts are appro-
priately retained by the device DS.

In this way 1t 1s avoided that the rupture or burst of the
connection produces further negative eflects, 1n addition to
those that are already produced by the breaking or by the
explosion 1tself, and 1n particular 1t 1s avoided that pieces, of
the connection that 1s broken or exploded, are expelled and
ejected, which could cause considerable damage and also be
dangerous for the people working in the area of these
conduits, pipes and equipments under pressure.

For clarity, the photographic images of FIG. 6B—sections
(a)+(d) show how the safety device DS 1s initially prepared
in order to be then attached to a structure or system under
pressure to be put in safety.

In particular these photographic 1images show one of the
guides G1 and G2 of the device DS, while 1t 1s made to slide
manually by an operator along the cable COR 1n order to
adjust the amplitude of the corresponding O1 eyelet, by
means of which the safety device DS 1s subsequently
attached to the two parts of the connection present the
pressurized system to be secured.
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As can be clearly observed from these images, the cable
COR of this safety device DS 1s free to slide 1n these guides
G1, G2, 1.e. without the cable COR being subject, while
sliding 1n the guide to adjust the eyelet, to any real and
cllective force of Iriction, for example defined by a given
calibrated tighteming force that 1s applied by the guide G1 or
(G2 to the same cable COR.

Also the photographic images of FIG. 6B—section (e)+
(h) show the known safety device DS when it 1s attached, by
mean of 1ts two eyelets O1 and O2, to two parts, indicated
with P1 and P2 and constituted in particular by a hydraulic
pump and a tube or pipe suitable for conveying tluids under
pressure, ol a system under pressure to be secured in the
connection area between these two parts P1 and P2.

However this safety device or whip check DS, known,
has, despite having had a wide use, some drawbacks and
limitations that are not negligible and deserve attention 1n
order to remedy them.

In particular, the safety device DS, though having the
capability of retaining the two connected parts in case of
breakage and/or burst 1n the area of their connection, does
not appear able to provide an eflective damping action, 1.¢.
an action capable of dampening eflicaciously the energy and
high dynamic forces which necessarily are generated when
any of these events occurs.

It follows that, 1n case of breakage and/or burst, the parts
ol the connection of the pipe or the conduit under pressure,
though being put in safety and therefore retained by the
security device known DS, are subject, because of the high
energy which develops and 1s released in these critical
events, to relevant and strong dynamic and impulsive
stresses, often unpredictable, which can cause further and
additional damages in the pipe and may even create a
dangerous situation for people who work 1n the vicimty of
the pipe under pressure.

For reference, 1t 1s also mentioned patent document U.S.
Pat. No. 4,317,257 that concerns a device designed to be
used, in combination with a suitable traction device, to tear
the skin from the carcass of a dead animal.

In particular, this device, known from U.S. Pat. No.
4,317,257, comprises a tlexible cable; a pair of sliding
sleeves which house and fold the two end portions of the
flexible cable so as to form two eyelets; and two terminals
or end stops which are fixed to the two ends of the cable to
prevent the slipping of these ends from the sleeves.

In use, this device 1s preliminarily attached at one side,
with a respective first eyelet, to a zone of the skin of the
carcass of the dead animal and at the other side, with the
second eyelet, to the traction device, by sliding the two
terminals along the flexible cable of the device so as to
tighten the two eyelets respectively on the skin of the animal
carcass and the traction device.

Then the traction device 1s activated so as to pull and
strain the flexible cable of the device, and thus tear the skin
from the animal carcass.

But this device, usable for skinning the carcass of a dead
ammal, clearly concerns a technical field which 1s very far
and different from that of the safety devices for piping and
equipments 1n pressure, and correspondingly implies a use
which 1s significantly diflerent and not comparable with that
of the safety device, with a sliding cable, proposed by the
current 1nvention.

Furthermore, there 1s still mentioned document US 2015/
026930 A1l that relates to a safety device usable for slinging
and securing a line, typically constituted by a hydraulic line
or pipeline subjected to high pressure by a fluid flowing 1n
it.
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In particular this device, known from US 2015/026930
Al, comprises a flexible cable which has an end portion
which 1s closed and bent on 1tself by means of a closure
device, 1n turn consisting of two threaded sleeves, suitable to
be screwed between them, that receive the cable, so as to
form an eyelet or loop at an end of the device, while the other
end portion of the cable 1s not bent but 1s free.

In use, the loop formed by the cable of this safety device
1s tightened around the pipeline to be secured, by sliding the
cable into the closure device and then screwing the respec-
tive two sleeves so as to fix firmly the closure device with
respect to the cable and therefore prevent any loosening of
the loop tightened around the pipeline, while the free end of
the cable 1s fixed to a fixed structure.

Therefore, 1n case of explosion or trouble 1n the area of the
pipeline, the device acts to retain the exploded pipe through
the loop that 1s tightened around 1t, so as to avoid further
damages.

However this device, known from US 2015/026930 Al,
though being specifically provided for securing a pipeline in
pressure and preventing further damages in the event of

burst of the pipeline, 1s not free from some limitations and
drawbacks that need to be overcome.

For example, this device has a certain cost, since the
respective closure device consists of two parts screwed to
cach other, and consequently also a mounting on the pipeline
which 1s not immediate and rapid, since implying the
screwing ol the two parts of the closure device to fix the
latter to the cable and tighten the loop firmly around the
pipeline to be secured.

Furthermore, the fact that the loop of the device 1s firmly
tightened around the pipeline to be secured does not allow
a sliding of the cable, in case of intervention of the device
for retaining the exploded pipeline, and therefore limits the
capacity of the device of absorbing and damping the energy
generated by the explosion of the pipeline.

Embodiments of cable safety or security devices designed
to secure connections and joints of conduits and pipelines
under pressure, by attaching the safety device to two parts,
connected to each other, which form the connection to be
secured, are also known from U.S. Pat. No. 3,813,733 and
EP 1 891 364 BI.

Finally, additional devices, of the type comprising a
flexible cable which 1s bent and closed on 1tself, at its two
end portions, by two corresponding sleeves or clamps which
receive the tlexible cable, so as to form two eyelets, wherein
these two eyelets, formed at the ends of the device, are
suitable to be mounted around two generic separated parts
for attaching and connecting them together, for various

purposes, are described in documents U.S. Pat. No. 4,529,
240 and US 532.242.

REFERENCE TO PREVIOUS PATENT
APPLICATIONS IN THE NAME OF TH
APPLICANT

L1l

In the field of the known security devices, with a sliding
cable, there are also mentioned for completeness those,
though not being provided for a specific use directed to
improve security in pipelines and similar equipments under
pressure, which are described 1n the following patent appli-
cations 1n the name of GAMBA, Davide, 1.e. of the same
applicant of the present patent application:

International patent application PCT/IT2012/000306,

published as W0O2013/051043 A2, entitled “HIGH-
PERFORMANCE COMPOSITE CABLE ROPE AND
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ANCHORING AND SAFETY SYSTEM INCLUD-
ING SUCH A COMPOSITE CABLE ROPE”; and

International patent application PCT/I'T20135/000150,
published as WO 2015/0189867 Al, enfitled “SLID-
ING ROPE SAFETY DEVICE FOR ROOFS AND
THE LIKE, CORRESPONDING METHOD FOR
DAMPING THE STRESSES ACTING ON A USER
OF A ROPE SAFETY DEVICE AND GUARD RAIL
WITH A SLIDING ROPE”.

Since the international patent application PCT/IT2012/
000306, published as WO 2013/051043 A2, describes 1n
detail a special tlexible cable, having a central metallic core
made of steel wires and at least one textile layer of aramid
fibers or kevlar formed around the metallic core, wherein, as
described further on, this special cable can advantageously
constitute the flexible cable included 1n the sliding cable
safety device of the present invention, the portion of the
content of that earlier international patent application PC'T/
I'T2012/000306, published as WO 2013/051043 A2, con-
cerning specifically this special flexible cable with a kevlar
layer, 1s incorporated, in 1ts entirety, for reasons of synthesis,
in the present patent application.

SUMMARY OF THE INVENTION

Therefore primary object that the present invention aims
to achieve 1s to propose and provide a new and advantageous
safety device, of the cable type, improved with respect to the
current ones, suitable to put 1n security, 1n accordance with
current regulations, conduits, pipelines and 1n general
organs, equipment, plants, machines, for example typically
compressors, subject to high pressures, in the areas 1n which
they have connections, between the respective parts, which
in critical situations may break and/or burst.

Another object, still related to the previous one, of the
present invention 1s also to provide a cable safety device,
adapted to secure connections provided in piping and equip-
ments under pressure, which, 1n the event of breakage and/or
burst and/or explosion of the parts which constitute these
connections, in addition to having the capacity to retain
these parts, 1s also adapted to exert an effective damping
action of the energy that 1s generated and released 1n these
events, so as to limit as much as possible the negative efiects
and the damages that are produced in the same events, as
also to eliminate any possible danger to the people working
in the area of such piping and equipments under pressure.

A turther object, however linked to the previous ones, of
the present invention is also to provide a cable safety device
suitable for putting in safety connections present 1n piping
and equipments under pressure, which device oflers
improved performances, a simple construction, an easy and
quick assembly and also implies a low cost of manufacture,
so as to constitute a valid alternative to the safety devices,
currently known, used for similar purposes.

The above objects are achieved by the cable safety device
having the characteristics defined by the independent claim
1.

Furthermore particular embodiments of the invention are
defined by the dependent claims.

Advantages of the Shiding Cable Safety Device of the
Invention

The sliding cable safety device of the invention directed
to put 1n safety pipes and equipments 1n pressure implies a
lot of advantages, 1n part already before announced, among
which there are cited purely 1n an indicative way of example
the following:
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6

an elfective damping and dissipation of the energy and the
dynamic forces that are generated and are released at

the time of breaking and/or explosion in the connection
area of the pipe or equipment that 1s made safe, so as
to effectively limit and reduce as much as possible the
negative eflects and damages caused by the breakage
and/or explosion and/or burst;

a simple, immediate and rapid istallation of the safety
device on the structures and equipments, subject to
high pressures during their operation, to be secured;

possibility to adapt, depending on the application 1n
which the sliding cable safety device 1s used, the
capability of the same safety device of damping the
energy which 1s released 1n case of breakage and/or
burst of the structure or the equipment under pressure
that 1s made safe;

a reduced cost of manufacture;:

applicability of the device even 1n environments contain-
ing explosive materials and therefore at risk of explo-
S101S.

BRIEF DESCRIPTION OF DRAWINGS

These and other objects, features and advantages of the
present mvention will become clear and evident from the
following description of some preferred embodiments and
applications of it, made by way of non limitative examples,
with reference to the accompanying drawings, in which:

FIGS. 1A and 1B are two photographic images of a
sliding cable safety device, according to the present mnven-
tion, to secure conduits, pipes, or similar systems and
equipments subject to high pressures;

FIG. 2, divided 1n sections (a)+(d), 1s constituted by
photographic 1images showing the safety device of the inven-
tion of FIGS. 1A and 1B during a stage of preparation before
being applied to an equipment, subject to pressure, to be
secured;

FIG. 3, divided in sections (a)+(h), 1s constituted by
photographic images showing the safety device of the inven-
tion of FIGS. 1A and 1B in the effective use and application
to secure two parts connected to each other, 1n particular
constituted by a tube or pipe for a pressurized fluid and a
hydraulic pump, which are subject in the working to a high
pressure due to a fluid that circulates 1n these parts connected
to each other:

FIG. 4, divided in sections (a)+(h), 1s a sequence of
photographic images 1llustrating a sliding test carried out on
a specimen of the sliding cable safety device of the mven-
tion;

FIGS. 5A-5E are photographic images showing some
specimens, of various sizes, types and models, of the sliding
cable safety device of the invention;

FIG. SF 1s a further photographic image showing the
safety device of the invention when 1t 1s applied on a
pipeline under pressure;

FIG. 5G, divided 1n sections (a) and (b), 1s constituted by
photographic 1mages showing a first variant of the safety
device of the invention, comprising an additional attachment
clement, associated to the sliding cable of the satety device,
for attaching the latter to a pipeline under pressure;

FIG. 5H, divided 1n sections (a) and (b), 1s constituted by
photographic 1images showing a second variant, with three
attachment eyelets, of the safety device of the mvention;

FIG. 6 A 1s a photographic image of a flexible cable safety
device, conforming to the prior art, for securing a connection
subject to pressure and retain the respective parts 1n case of
breaking and/or bursting of such connection; and
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FIG. 6B, divided 1n sections (a)+(h), are further photo-
graphic 1mages that show the safety device of FIG. 6A,
known, during use.

DESCRIPTION OF SOME PREFERRED 5
EMBODIMENTS AND APPLICATIONS OF THE
SLIDING CABLE SAFETY DEVICE OF THE
INVENTION TO SECURE CONDUITS, PIPES
AND SIMILAR EQUIPMENTS SUBIJECT TO
PRESSURE 10

With reference to the drawings, a sliding cable safety or
security device, according to the present invention, to secure
conduits, pipes, ducts, organs, elements, systems, equip-
ments, machines, such as compressors, and similar equip- 15
ments and structures, subject 1n the operation to very high
pressure due to a pressurized fluid, such as air, water, oil,
steam which circulates or 1n general 1s present and operates
in such elements and similar equipments, 1s indicated 1n 1ts
whole with 10. 20

In detail, the safety device 10, often also called “whip
check” by the people working 1n the field of the mnvention,
comprises a flexible cable, indicated with 11, which forms
with two respective end portions 11a and 115 a first attach-
ment eyelet 12 and a second attachment eyelet 13, wherein 25
these two attachment eyelets 12 and 13, formed by the
flexible cable 11, allow to apply and attach the safety device
10, at 1ts two opposite ends, to two elements or parts,
generally indicated in the drawings with P1 and P2, which
are connected to each other 1n a respective connection area 30
Z. of the conduit, pipe, pipeline, system, equipment or
structure, subject to pressure, that 1s secured by the same
device 10.

Theretfore the safety device 10 of the invention has to be
considered as an essential part of a more general installation, 35
generally indicated with IN in the drawings, including 1n
addition to the safety device 10 also the two specific parts P1
and P2, connected between them in the connection area Z.,
of the condut, pipeline and similar equipment under pres-
sure which 1s secured and made safe by the same safety 40

device 10.

These two parts P1 and P2, connected between them, of
the conduait, pipe, structure or the like which 1s made safe by
means of the device 10, can be for example constituted by
two tubes 1n which circulates a fluid, such as air, water or o1l, 45
at high pressure, or a tube and a machine such as a
compressor or a hydraulic machine, or still other parts and
clements subject to a high pressure due to a pressurized flmd
circulating or in general operating in these parts.

The safety device 10 further comprises: 50

a first sleeve or clamp or collar 14 and a second sleeve or

clamp or collar 15 which bend and close, 1n a sliding
way as better explained 1n the following, respectively
the two end portions of the tlexible cable 11 that form,

at the ends of the safety device 10, the first and the 55
second attachment eyelets 12 and 13; and

two terminals, respectively 16 and 18, which are provided

at opposite ends, respectively 11q' and 115", of the
flexible cable 11 of the safety device 10.

According to a salient feature of the present invention and 60
as further illustrated below, the safety device 10 1s config-
ured 1n such a way that, when a rupture or a burst or in
general a trouble occurs 1n the connection area between the
two parts P1 and P2, subject to pressure, to which the safety
device 10 1s attached, the flexible cable 11, because of the 65
traction force to which 1t 1s subjected as a result of the
rupture or fault, 1s subject to slide in the two sleeves 14 and
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15, whereby the two terminals 16, 18 are urged so as to
cooperate in contact with the two corresponding sleeves 14
and 15, thereby tightening the two eyelets 12 and 13 of the
satety device 10 around the two parts P1 and P2 to which the
safety device 10 1s attached.

Therefore, advantageously, thanks to the sliding of the
flexible cable 11 1n the two sleeves 14 and 15 and the
consequent tightening of the two eyelets 12, 13 on the two
parts P1 and P2, the safety device 10, when intervenes
following a breakage or a fault in the connection zone
between these two parts P1 and P2, 1s also sutable to
cllectively dampen and dissipate the energy and dynamic
stresses which develop and are released in such events of
breakage and fault.

Advantageously, both the first sleeve 14 and the second
sleeve 15 are calibrated, 1.e. are constructed so as to close
and tighten the flexible cable 11 of the safety device 10, 1n
order to form the two eyelets of attack 12 and 13, with a
specific calibrated tightening force, however suitable to
allow the sliding of the flexible cable 11 1n the two sleeves
14 and 15 in the event of intervention of the safety device 10
following a break or another trouble in the pipeline or
equipment 1n pressure to which the safety device 10 1s
attached.

In this way, 1.e. thanks to this calibrated configuration, the
two sleeves 14 and 15 are adapted to control the sliding of
the flexible cable 11 1n the two sleeves 14 and 15, 1.e. to
determine and control precisely the iriction force that
opposes that sliding and consequently also control the
degree of damping, applied by the safety device 10, of the
energy which develops and 1s released at the time of a break
or 1n general a trouble 1n the zone of connection between the
two parts, of the structure made safe by the device 10, on
which the safety device 10 1s installed.

Constructively, the flexible cable 11 of the safety device
10 can be of metallic or non-metallic type, or be constituted
by a conventional rope.

It 1s also possible to realize the tlexible cable 11 with tapes
or strings, with any type ol matenial.

Also the size of the flexible cable 11 can vary, and for
example can be made 1n various diameters, from 1 mm up
to diameters greater than 30 mm.

Moreover, advantageously, the flexible cable 11 can com-
prise an external covering or layer which covers and 1solates
it externally and 1s such as to avoid any rubbing between the
terrous and metallic material of the flexible cable 11 and the
metal parts of the conduit, pipe, tubing, system or equipment
under pressure to which the safety device 10 1s attached.

Therefore, thanks to this external mmsulating covering, the
satety device 10 can be applied, in accordance with regu-
lations, 1n environments containing explosive and therefore
at risk of explosion.

Again, advantageously, the sliding cable 11, included 1n
the safety device 10 of the invention for piping and equip-
ments subject i their exercise to high pressures, can be
constituted by the special cable, characterized by an 1nner
core of steel wires, by at least one intermediate layer, formed
around the metallic inner core by braided yarns of kevlar, 1.¢.
of aramid fibers, and by a polyester outer layer, which 1s
described 1n the PCT patent application, already cited pre-
viously, PCT/IT2012/000306, in the name of the same
applicant, published as WO 2013/051043 A2, and has
experimentally shown to have exceptional properties and
performance, usable 1n particular 1n the field of security.

The two sleeves or collars 14 and 15, within which the
flexible cable 11 1s able to slide, can be manufactured in
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various materials such as aluminium, steel, plastic, compos-
ite materials, and 1n various shapes, for example round, tlat,
oval, others.

FI1G. 2, divided 1n sections (a)+(d), 1s a series of photo-
graphic 1mages which show the safety device 10 of the
invention during a preparation phase before being applied on
the structure or equipment, subject to pressure, to be made
sate, and which are to be considered self-explanatory so as
not to require further comment.

It 1s only emphasized that these photographic 1mages
show how 1t 1s possible to manually adjust the amplitude of
the two eyelets 12 and 13, formed by the flexible cable 11,
through which the device 10 1s attached to the pipeline or
similar structure 1n pressure to be put in satety, as also to
manually adjust the distance of each of the two terminals 16
and 18, fitted to the heads of the flexible cable 11, from the
corresponding sleeves 14 and 15, by sliding the flexible
cable 11 in the same sleeves 14 and 1S5.

The photographic 1images also show how the two sleeves
14 and 15 have also a guiding function to allow an operator,
by sliding the flexible cable 11 in these sleeves 14 and 15,
to configure the safety device 10 in the form most appro-
priate and most suitable for the application to which 1t 1s
intended.

In use, the safety device 10 1s applied on a conduit, a pipe
or a similar structure, subject to pressure, to be put 1n safety,
mounting and attaching manually the two eyelets 12 and 13,
formed by the flexible cable 11 at the ends of the safety
device 10, to two parts, mutually connected 1n a respective
connection area, of this conduit, pipe or structure under
pressure to be made safe.

For clarity and by way of example, the photographic
images FI1G. 3 show justly 1n sequence the various steps for
mounting the safety device 10 of the invention, using the
respective two eyelets 12 and 13, on two generic parts P1
and P2, mutually connected 1n a respective connection zone
or area 7, ol a pressurized system T to be secured.

In particular, in the photographic example of FIG. 3, these
parts P1 and P2, connected between them, are made of a
suitable tube for pressurized fluids and a hydraulic pump,
and are subject during operation to a high pressure, 1n the
arca of their connection, due to the pressure of the fluid,
typically o1l which circulates 1n these parts P1 and P2, 1.e. in
the tube and in the hydraulic pump.

Theretfore, when a break or a burst occurs in the connec-
tion area 7. between the two parts P1 and P2 of the system
T under pressure, to which the safety device 10 1s attached,
the same safety device 10 provides the function of retaining,
these two parts P1 and P2, in order for example to avoid that,
because of the rupture or burst, there are expelled and
detached pieces from this connection area, which could
create considerable damage and also be very dangerous for
the people who 1s working 1n the zone of the system under
pressure.

Moreover, the flexible cable 11, because of the force and
the energy released by the breaking or the blast, 1s subject to
a traction stress that causes a sliding of the flexible cable 11
in the two sleeves 14 and 15 which form and close the two
cyelets 12 and 13, so as to push the terminals 16 and 18,
fitted to the heads of the flexible cable 11, against and to
cooperate 1n contact of the two sleeves 14 and 15 and
therefore tighten the two eyelets 12, 13 on the two parts P1
and P2 to which the device security 10 1s attached.

In this way, 1.e. by eflect of the sliding of the flexible cable
11 1n the two sleeves 14 and 15 and the tightening of the two
eyelets 12, 13 on the two parts P1 and P1 to which the safety
device 10 1s attached, the energy and the dynamic stresses
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that are produced and released because of the break which
occurs 1n the system under pressure are eflectively damped
and dissipated.

More 1n detail, according to a preferred form of applica-
tion, the safety device 10 1s applied and mounted on a
structure under pressure to be secured, 1n a configuration,
indicated with C1 and shown schematically in FIGS. 1A and
1B, 1n which the two terminals 16 and 18, arranged at the
heads of the flexible cable 11, are suitably spaced apart by
a certain distance D from the corresponding sleeves 14, 15
which form the two attachment eyelets 12, 13 used to attach
the safety device 10 to the two parts P1 and P2, connected
between them, of the structure under pressure to be secured.

In this configuration C1, when a rupture, an explosion or
in general a fault occurs 1n the connection area between the
two parts P1 and P2, to which the safety device 10 1s
attached, thereby causing the detachment of these two parts
from each other, the flexible cable 11 1s urged to slide 1n each
of the two sleeves 14, 15 because of the force of traction to
which 1t 1s subjected as a consequence of the break or fault.

This sliding of the flexible cable 11 1n the sleeves 14 and
15 1n turn determines the recovery, from the two terminals
16, 18 fitted to the heads of flexible cable 11, of the distance
D separating imnitially the terminals 16, 18, 1n the configu-
ration C1, from the sleeves 14, 15, whereby the two termi-
nals 16 and 18 tend to approach and to stop against the two
sleeves 14 and 15.

Therefore, 1n this application, as shown 1n FIG. 3, of the
satety device 10 of the mmvention, the distance D at which the
two terminals 16 and 18 of the flexible cable 11 are pre-
liminarily adjusted and positioned with respect to the sleeves
14 and 15, other than determining the amount of the sliding
of the flexible cable 11 1n the two sleeves 14 and 15, plays
a fTundamental role 1n determining and controlling the damp-
ing, by means of the safety device 10, of the energy that 1s
released when there 1s a break or a fault in the structure
under pressure which 1s made safe by the same safety device
10.

In addition to what shown by the photographs of FIG. 3,
the photographic image of FIG. SF shows the security device
10 of the invention when applied on a typical pipeline or
tubing under pressure, indicated by CP, 1n order to secure 1t.

Furthermore, in order to provide a more complete infor-
mation, the photographic images FIGS. 5A-5E show some
models, of various sizes, and their details, of the sliding
cable safety device 10 of the mnvention, adapted to allow the
application of the safety device 10 in a multiplicity of
circumstances and operating situations, 1n order to secure a
pipeline or a similar equipment under pressure.

More 1n detail, the images of FIG. 5A-5C show the safety
device 10 in an embodiment in which the respective tlexible
cable 11 1s of the type, indicated at 11-1, with a central inner
metal core, an termediate layer of kevlar, and an outer
layer of polyester, in accordance with the special cable
protected by the patent application PCT/IT2012/000306,
published as WO 2013/051043 AZ2.

The photographic 1images of FIGS. 5D and 5SE, in turn,
show the safety device 10, and the respective details, 1n one
embodiment 1n which the flexible cable 11 of the device 10
1s constituted by a usual metal cable, indicated with 11-2,
formed by steel wires.

Tests and Tests Performed on Samples of the Safety
Device of the Invention—Sliding or Slipping Test

The sliding cable satety device 10 of the present invention
has been the subject to numerous and intensive tests in
specialized laboratories 1n order to confirm 1ts 1nnovative
teatures and verity 1ts relevant performances.
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On this regard, the photographic images of FIGS. FIG. 4,
divided 1n sections (a)+(3), show the various phases of a test,
namely a slipping or sliding test, carried out on a specimen
of the device 10 of the mvention, which has had the purpose
of simulating the real operating conditions in which the
security device 10 1s applied and operates to secure a pipe or
a similar structure that 1s subject in the working to an
clevated pressure.

In detail, this sliding test was performed on a specimen of
the safety device 10 exhibiting an initial configuration,
corresponding to the configuration C1 shown 1n FIGS. 1A
and 1B, in which the two terminals 16 and 18 of the safety
device 10 are preliminarily adjusted and positioned at a
certain distance D from the sleeves 14 and 15 which close
the two eyelets 12 and 13, formed at the end of the device
10.

Therefore this slhiding tests, shown 1n 1ts execution and
evolution 1 FIG. 4, simulates the behaviour of the safety
device 10 when it 1s applied on a pressurized system, 1n
order to secure 1t, 1n the configuration C1 schematically
shown 1n FIGS. 1A and 1B, 1.e. with the two terminals 16,
18 mitially spaced at a certain distance from the two sleeves
14 and 15.

This shiding test shows that during a first test phase,
corresponding to the photographic images of FIG. 4—sec-
tion (a)+(b), the terminal 16 gradually approaches the sleeve
14, thus reducing the mmitial distance, 1.e. passing from an
initial distance D to a shorter distance D', because of the
sliding of the tlexible cable 11 1n the same sleeve 14, 1 turn
caused by the progressive increase of the tensile force,
applied to the tlexible cable 11 1n the test, which simulates
and corresponds to the force that 1s applied in real condi-
tions, 1.¢. to the traction force that 1s applied to the flexible
cable 11 1n the case of breaking or burst of the system under
pressure on which the security device 10 of the imnvention 1s
applied.

Then, at a certain point, as shown by the photographic
image of FIG. 4—section (¢) and highlighted with an arrow
CON, the terminal 16, as eflect of the sliding of the tlexible
cable 11 1n the sleeve 14, enters into contact and stops
against the sleeve 14.

In the continuation of the test, as shown by the photo-
graphs of FIG. 4—section (d)+(g), with the terminal 16
continuously pressed and pushed against the sleeve 14, the
progressive increase of the traction force to which the
flexible cable 11 is subjected causes a corresponding pro-
gressive tightening of the eyelet 12 on a attachment support
S, of the test equipment, to which the specimen of the safety
device 10 1s attached at one end.

So, once the eyelet 12 1s completely tightened and closed
on this attachment support S, a further increase of the
traction force applied to the flexible cable 11 causes 1t to
rupture, as mdicated in FIG. 4—section (h).

It 1s therefore clear from this test, that the safety device 10
of the mvention, to make sate pipes and 1n general pressur-
1zed systems and equipments 1n the areas where these pipes
and pressurized systems have joints and connections
between their parts, exhibits special and imnovative charac-
teristics and 1n particular 1s configured in such a way that,
when a rupture, a burst or in general a trouble occurs 1n the
area ol such connections, the flexible cable 11 of the safety
device 10 1s subject to slide in the sleeves 14 and 15 of the
device 10 due to the tensile force to which it 1s necessarily
subjected 1n these circumstances, whereby consequently the
two terminals 16, 18, provided at the opposite ends of the
flexible cable 11, are forced to cooperate 1n contact with the
two sleeves 14 and 15, so as to tighten the two eyelets 12 and
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13 of the satfety device 10 around the two sides P1 and P2,
of the system 1n pressure, to which the eyelets 12 and 13 are
attached.

In addition, tests have fully confirmed the expectations,
and in particular the capability of the sliding cable safety
device of the mvention to eflectively dampen the stresses
and the dynamic energy that are generated in case of
breakage or similar circumstances.

It 1s also clear, from the foregoing description and from
the experimentation carried out, that the present invention
completely tulfills all the scopes which have been previously
prefixed, and in particular oflers an eflicacious sliding cable
safety device capable of putting in security systems and
equipments subject 1n their operation to elevated pressures,
for example consisting of pipes and machines such as
compressors in which a flmd circulates under pressure, as
also capable of effectively dampenming the dynamic stresses
that are produced 1n the event of breakages and bursts of the
connections present 1n these systems and equipments under
pressure.

For integration of the shiding test shown by the photo-
graphic 1mages of FIG. 4, there are illustrated 1n the fol-
lowing the results of some traction and rupture tests carried
out, 1n a certified laboratory, on some samples of the safety
device of the mvention, in particular of the type with a
flexible cable, including an intermediate layer of kevlar,
corresponding to the patent application PCT/IT2012/
000306, already cited previously.

Flexible cable  Detected tensile Certified breaking

Cable type diameter [mm] strength [Kg] load [Kg]
kevlar + polyester 4 1.435 1.143 [11.2 KN]
kevlar + polyester 6 3.213 2.648 [26 KN]

In this regard, 1t 1s underlined that the numerous trials and
tests have confirmed the capability of the safety device of the
invention to offer superior performances and remarkable
advantages, when the respective flexible cable consists
namely of this special cable, described by the patent appli-
cation PCT/1T2012/000306, with a metal inner core of steel,
an mtermediate layer of kevlar and an outer layer of poly-
ester.

In particular, this special flexible cable, included 1n the
safety device, 1s such as that, when the safety device reaches
its resistance limit and therefore the inner metal core of the
flexible cable breaks, the flexible cable does not break down
completely, but maintains a residual strength, whereby the
cable breaks completely only after breaking of the metal
core, while the other layers of kevlar and polyester intervene
to contain the broken metal core and absorb the kinetic
energy that 1s released at the time of the break of the latter.

Therefore, as shown by the tests carried out, 1t can be
stated that the sliding cable device of the invention, thanks
to this special cable corresponding to the patent application
PCT/IT2012/000306, 1s designed to offer a double safety,
1.¢. a first safety directed to hold and retain the parts of the
equipment under pressure to which the device 1s attached, 1n
the event of explosion or another trouble in the connection
arca between these parts, and a further second safety
directed to limit 1n any case the negative effects produced by
the explosion and then to improve the general safety con-
ditions, even when occurring a rupture of the same device
and of the respective tlexible cable, because of such explo-
S1011.
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VARIANTS AND FURTHER APPLICATIONS

It 1s also clear that the sliding cable safety device of the
invention can be subject to modifications and vanations,
regarding both its structure and configuration and the way in
which the device 1s mounted on conduits, pipelines and
similar equipments 1n pressure to be made safe, as well as 1t
can also be applied 1n a multiplicity of further applications
and operative circumstances, with respect to what has been
described and illustrated up to here, without thereby depart-
ing from the scope of the invention 1tself.

In particular, according to a first variant indicated by 110
and shown 1n FIG. 5@, the safety device 10 of the invention
can be advantageously associated with an additional fasten-
ing or attachment element, indicated with 20, capable of
allowing to attach the safety device 110 to one of the two
parts P1 and P2, connected between them, of pipelines and
similar equipments, subject to elevated pressures, to be
secured.

In particular, FIG. 5G—section (a) shows in the whole the
satety device 110 with the additional attachment element 20
provided and mounted on the flexible cable 11.

FIG. 3G—section (b) 1n turn shows the safety device 110
when 1t 1s actually applied to secure a pressurized pipeline
CP, with the first attachment eyelet 12 and the second
attachment eyelet 13 of the device 110 which are mounted
and attached to a same side P1 of the pipeline CP under
pressure, and with the flexible cable 11 of the device 110
which 1s attached, via the additional fastening element 20, to
the other part P2 of the pressurized pipeline, along the
portion of the flexible cable 11 extending between the two
eyelets 12 and 13.

Still according to a further variant, designated by 210 and
shown 1n FIG. SH, the safety device can have, 1n addition to
the two end eyelets 12 and 13, a further third intermediate
eyelet, indicated with 21, which 1s formed, by means of a
corresponding terminal 22, along the portion of the flexible
cable 11 that extends between the first and the second end
eyelet 12, 13, wherein this third eyelet 21 has the function
of allowing to attach and connect the safety device 210 to a
third party, 1n addition to those P1 and P2 to which there 1s
possible to attach the two eyelets 12 and 13, of the pipeline
and equipment under pressure to be secured.

Finally, according to another variant not shown in the
drawings, the sleeves 14 and 15 which form the two eyelets,
12 and 13 respectively, of the safety device 10, and thereby
receive two portions, folded on themselves, of the flexible
cable 11, can be configured so as to allow the sliding, along
cach sleeve 14, 15, only of one of these two portions, folded
on themselves, of the flexible cable 11.

In particular, 1n this variant, the sleeve 14 or 15, or both
can be configured so as to be integral and thereby form a
unique body with the corresponding terminals 16, 18 pro-
vided at the ends of the flexible cable 11, so as to block the
latter at the ends and thereby allow the sliding, along each
sleeve 14, 13, of only the central portion of the tlexible cable
11 that extends between the sleeves 14 and 15.

Furthermore, 1t 1s noted that the operating context in
which the sliding cable safety device the mvention can be
used and applied 1s not limited and restricted to that,
described previously, in which the safety device 1s provided
to 1ntervene 1n order to absorb the energy and the stresses
generated by the rupture or by a similar destructive event of
a pipeline or a similar equipment under pressure, 1.e. to
retain for safety reasons the parts of the pipeline or equip-
ment 1nterested by the rupture, but it has to be considered
much broader.
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In particular, the safety device of the invention also
appears capable to be advantageously used and applied in an
operating environment i which 1t 1s subject to tensile
stresses that are not the typical ones generated by the burst
or rupture of a pipeline under pressure or by a similar event,
and therefore to be associated, in order to offer the best
salety conditions, with equipments that can also be different
from a pipeline or an equipment under pressure.

For example the safety device may advantageously be
attached to the lifting organ of a lifting or traction machine
or apparatus, as the cable of a crane or an elevator, and
therefore 1n this case be used to lift or drag loads using the
same lifting or traction machine or apparatus.

The mvention claimed 1s:

1. An 1nstallation securing a conduit, pipeline, piping,
organ, system, machine or a similar equipment subject 1n the
operation to high pressures due to a fluid under pressure,
such as air, water, oil, steam, which circulates or in general
operates 1n said conduit or similar equipment, comprising:

a first part and a second part, connected between them, of
the conduit or similar equipment, under pressure,
secured by the installation; and

a sliding cable safety device arranged between said first
and said second part, connected between them, of the
conduit or similar equipment under pressure,

wherein said satety device 1n turn comprises:

a flexible cable which has at least a first attachment eyelet
and a second attachment eyelet formed respectively by
two end portions of the flexible cable;

at least a first sleeve and a second sleeve which close the
two end portions of the flexible cable so as to form, at
the two ends of the safety device, said first and second
attachment eyelets; and

two terminals provided at the opposite ends of the flexible
cable included 1n the sliding cable safety device,

wherein said first attachment eyelet and second attach-
ment eyelet are attached respectively to such two parts,
connected between them, of said conduits and similar
equipment subject to high pressures, so as to retain by
means of the safety device said two parts, 1n case of
rupture, burst or 1n general of a fault in the connection
zone of said first part and said second part of the
conduit or similar equipment under pressure and
secured by the installation;

wherein the safety device i1s configured so that, when a
rupture, a burst or mn general a fault occurs 1 said
connection zone, the tlexible cable of the safety device
1s subject to slide 1n the two sleeves;

wherein the two terminals, provided at the two opposite
ends of the flexible cable, are spaced at a certain
distance from the corresponding sleeves which form
the two attachment eyelets at the two ends of the safety
device,

whereby, when a rupture, a breakage, a burst or 1n general
a fault occurs 1n said connection zone of said two parts
of the conduit or similar equipment under pressure
secured by said installation, the flexible cable of the
safety device slides 1n said first and second sleeve so as
to recover and reduce said distance and consequently to
push and move said terminals to stop against and
cooperate into contact with said sleeves, thereby tight-
ening the two eyelets, formed at the two ends of the
safety device around said two parts, to which the same
safety device 1s attached, of the conduit or similar
equipment subject 1n the operation to high pressures;
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and wherein at least one of said sleeves 1s calibrated, that
1s 1t 1s designed to tighten the tlexible cable of the safety
device with a determined calibrated tightening force,

whereby, 1n case of intervention of the safety device
following a rupture, a breakage, a burst or 1n general a
fault 1n the connection zone of said two parts under
pressure, the flexible cable of the safety device 1s
subject to a sliding, 1n said at least one of said sleeves,
which 1s controlled by said determined calibrated tight-
ening force, and consequently also the damping and the
dissipation by friction, by means of the safety device of
the energy and the stresses that develop and are
released 1n such events of rupture, breakage, burst or
fault, are controlled by said determined calibrated tight-
ening force.

2. The installation according to claim 1, wherein said first
sleeve and second sleeve are both calibrated, so as to both
close and tighten the flexible cable of the safety device with
a respective determined calibrated tightening force.

3. The installation according to claim 1, wherein said
flexible cable 1s of the metallic or non-metallic type and 1s
realizable with a traditional rope, a tape or a string with any
type of material, and in various sizes, 1n particular with a
diameter comprised from 1 mm to 30 mm and more.

4. The installation according to claim 1, wherein said
flexible cable has an outer covering or layer that covers
externally the flexible cable and avoids any rubbing between
the ferrous and metallic material of the flexible cable and the
metal parts to which the safety device 1s attached, in use, at
the ends with its eyelets, whereby the safety device 1s
adapted to be applied, 1n accordance with regulations, 1n
environments at risk of explosion.

5. The 1nstallation according to claim 1, wherein the two
terminals are made ol a material selected from a group of
materials consisting of aluminium, steel, plastic, composite
materials, and 1n various forms, in particular round, flat,
oval.

6. The stallation according to claim 1, wherein the
flexible cable of said safety device i1s of the composite
multilayer type with an inner metallic core, made of metal
wires, and at least a layer, made of braided yarns of aramid
fibers, formed around the inner metallic core.

7. The 1nstallation according to claim 1, wherein the
safety device further comprises an additional attachment
element, associated with said flexible cable,

wherein said first attachment eyelet and second attach-

ment eyelet are mounted and attached to a same part, of
said two parts of said conduit or similar equipment
under pressure, instead than respectively to them, and
the tlexible cable of said device 1s attached, by means
of said additional attachment element, to the other part
of said conduit, pipeline or similar equipment under
pressure, along the portion of the flexible cable which
extends between said two eyelets.

8. The installation according to claim 1, wherein said
satety device further comprises at least a third intermediate
attachment eyelet, in addition to said first and second
attachment eyelets formed by the two end portions of the
flexible cable, wherein said third intermediate attachment
eyelet 1s formed, by a corresponding sleeve, along the
portion of the flexible cable which extends between the first
and second attachment eyelets and attaches and connects, 1n
said connection zone of said two parts, the safety device to
a third part of the conduit, pipeline or equipment in pressure
secured by the installation.

9. A sliding cable safety device to secure conduits, pipes,
pipelines, organs, systems, machines or similar equipments
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subject 1n the operation to high pressures because of a fluid
under pressure, such as air, water, o1l, steam which circulates
or in general operates in said conduits and similar equip-
ments, comprising;:

a flexible cable which has at least a first attachment eyelet
and a second attachment eyelet formed respectively by
two end portions of the flexible cable; and

at least a first sleeve and a second sleeve which close
respectively the two end portions of the flexible cable
on themselves so as to form, at the two ends of the
safety device, said first and second attachment eyelets,

wherein said first attachment eyelet and second attach-
ment eyelet allow to attach and connect the safety
device, at 1ts two ends, to two parts, connected between
them 1n a respective connection zone, of said conduits
and similar equipments subject to high pressure, so as
to retain by means of the safety device said two parts
in the event of rupture, burst, explosion or 1n general of
another fault 1n said connection zone;

wherein the safety device further comprises:

two terminals provided at the opposite ends of the flexible
cable included 1n the satety device, and

the satety device 1s configured so that, when a rupture, a
burst or 1n general another fault occurs 1n said connec-
tion zone, the flexible cable of the safety device is
subject to slide 1n the two sleeves,

whereby the two terminals, provided at the opposite ends
of the flexible cable, are forced to cooperate nto
contact with the first and the second sleeve, so as to
tighten the two eyelets around the two parts, to which
the safety device 1s attached, of said conduits and
similar equipments subject 1 the operation to high
pressures, and

wherein said tlexible cable 1s of the multilayer composite
type with an mner metallic core, made of metal wires,
and at least one layer, made of braided yarns of aramid
fibers, formed around said inner metallic core.

10. The safety device according to claim 9, wherein said
safety device 1s provided to be applied on said two parts,
connected between them, of said conduits and similar equip-
ments subject 1n the operation to high pressures, 1n a use
configuration in which the two terminals, arranged at the two
ends of the flexible cable, are spaced at a certain distance
from the corresponding sleeves which form the two attach-
ment eyelets at the two ends of the safety device

whereby, when a rupture, a burst or 1n general a fault
occurs 1n said connection zone, the flexible cable of the
safety device slides 1n said first and second sleeve so as
to recover and reduce said distance and consequently to
push and move said terminals to stop against and
cooperate nto contact with said sleeves.

11. The safety device according to claim 9, wherein at
least one of said sleeves 1s calibrated, that 1s 1t 1s designed
to tighten the flexible cable of the safety device with a
determined calibrated tightening force,

whereby, 1n case of intervention ol the safety device
following a rupture, a breakage or 1n general a fault 1n
the connection area between said two parts under
pressure, the flexible cable of the safety device 1s
subject, 1n said at least one of said sleeves, to a sliding
which 1s controlled by said determined calibrated tight-
ening force, and consequently also the damping and the
dissipation, by means of the safety device, of the energy
and the stresses that develop and are released 1n such
event of rupture, breakage or fault are controlled by
said determined calibrated tightening force.
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12. The safety device according to claim 11, wherein said
first sleeve and second sleeve are calibrated, so as to both
close and tighten the flexible cable of the safety device with
a respective determined calibrated tightening force.

13. The safety device according to claim 9, wherein said
flexible cable 1s realizable 1n various sizes, in particular with
a diameter comprised from 1 mm to 30 mm and more.

14. The satety device according to claim 9, wherein said
flexible cable has an outer layer that covers externally the
flexible cable and avoids any rubbing between the material
of the flexible cable and metal parts to which the safety
device 1s attached, in use, at the ends with 1ts eyelets.

15. The safety device according to claim 9, wherein the
two sleeves are made of a material selected from a group of
maternals consisting of aluminium, steel, plastic, composite
maternals, and in various forms, in particular round, flat,
oval.

16. The safety device according to claim 9, further com-
prising an additional attachment element, associated with
said tlexible cable and adapted to allow to attach and connect
the safety device to one of said two parts, connected between
them, of the conduits, pipelines or similar equipments sub-
ject to high pressures,

wherein, in the use of said safety device, said first
attachment eyelet and second attachment eyelet are
mounted and attached to a same part of said conduat,
pipeline or similar equipment in pressure, and the
flexible cable of said device 1s attached, by means of
said additional attachment element, to the other part of
said conduit, pipeline or similar equipment under pres-
sure, along the portion of the flexible cable which
extends between said two eyelets.

17. The safety device according to claim 9, further com-
prising at least a third intermediate attachment eyelet, in
addition to said first and second attachment eyelets formed
by the two end portions of the flexible cable, wherein said
third intermediate attachment eyelet 1s formed, by a corre-
sponding sleeve, along the portion of the flexible cable
which extends between the two end eyelets and has the
function of allowing to attach and connect, 1n said connec-
tion zone, the safety device to a third part of the conduit,
pipeline and equipment 1n pressure to be secured.

18. An installation securing conduits, pipelines, piping,
organs, systems, machines or similar equipments subject 1n
the operation to high pressures due to a fluid under pressure,
such as air, water, oil, steam, which circulates or in general
operates 1n said conduits and similar equipments, compris-
ng:

a first part and a second part, connected between them, of
the conduit or similar equipment secured by means of
the same 1nstallation,

a safety device according to claim 9, for connecting a first
part and a second part, connected between them in a
respective connection zone, of the conduit or similar
equipment to be secured by means of the same instal-
lation,

wherein the first attachment eyelet and the second attach-
ment evelet, provided at the ends of the safety device,
are attached respectively to said firs and to said second
part of the conduit or similar equipment subject to high
pressures and secured by the installation.

19. A method for securing conduits, pipelines, piping,

organs, systems, machines or similar equipments subject 1in
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the operation to high pressures due to a pressurized fluid,
such as air, water, oi1l, steam which circulates or 1n general
operates 1n said conduits or similar equipments, comprising
the following steps:

providing a sliding cable safety device comprising:

a flexible cable having a first attachment eyelet and a
second attachment eyelet formed respectively by two
end portions of the flexible cable;

a first sleeve and a second sleeve which close respec-
tively the two end portions of the flexible cable so as
to form, at the two ends of the safety device said first
and second attachment eyelets; and

two terminals provided at the opposite ends of the
flexible cable which 1s included 1n the safety device;
and

attaching and connecting the safety device at its two ends,
using said eyelets, to two parts, connected between
them, of the conduit or similar equipment, subject to
high pressure, to be secured, so as to retain by means
of the safety device said two parts 1n case of rupture,
burst or 1n general of a fault 1n the connection zone
between them;

wherein the method further comprises, before the step of
attaching and connecting the safety device to the two
parts, connected between them, of the conduit or simi-
lar equipment to be secured, a preliminary step of
adapting and configuring the tlexible cable of the safety
device 1n a configuration 1n which the two terminals,
provided at the opposite ends of the flexible cable, are
spaced at a certain distance from the corresponding
sleeves which close the two attachment eyelets of the
safety device,

whereby, when a rupture, a burst or 1n general a fault

occurs 1n said connection zone of said two parts of the
conduit or similar equipment under pressure secured by
said safety device, the flexible cable of the safety
device slides 1n said first and second sleeve 1n such a
way to recover said distance and consequently to push
and move said terminals, provided at the opposite ends
of the flexible cable, to stop against and cooperate into
contact with said sleeves, so as to tighten the two
eyelets, formed at the two ends of the safety device,
around the two parts, to which the same safety device
1s attached, of said conduit or similar equipment subject
in the operation to high pressure.

20. The method according to claim 19, wherein at least
one of said sleeves of the sliding cable safety device 1is
calibrated, that 1s 1t 1s designed to tighten the flexible cable
of the safety device with a determined calibrated tightening
force,

whereby, when a rupture, a burst or 1n general a fault

occurs 1n said connection zone, the sliding of the
flexible cable of the safety device, 1n said at least one
of said sleeves, 1s controlled by said determined cali-
brated tightening force, with the effect that the damping
and the dissipation by iriction, by means of the safety
device, of the energy and the stresses that develop and
are released 1n such events of rupture, breakage or fault,
are conftrolled by said determined calibrated tightening
force.
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